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1  -  INTRCCUCnON 


Before  start irig  an  airfield  irprovement  project  or  changing  the  numbers, 
types,  or  activity  of  aircraft  at  an  airfield,  an  air  quality  assessment  is 
usually  required.  Ihis  assessment  is  usucd.ly  made  with  an 
emissions/di^jersicai  model. 

Two  enissicns/dispersicai  models  were  developed  in  the  early  1970s  for  use  at 
airports  and  airbases.  The  United  States  Air  Force  (USAF)  developed  the  Air 
<^jali^  Assessment  Model  (AQftM)  (Rote,  et  al.,  1975),  and  the  Federal 
Aviation  Administraticn  (FAA)  develop^  the  Airport  Vicinity  Air  Pollution 
model  (AVAP)  (Wang,  et  al.,  1973).  However,  these  models  are  obsolete  — 
they  are  eiqsensive  to  operate,  tedious  to  enter  data  into,  and  since  they 
were  not  ^proved  by  the  Environmental  Protection  Agency  (EPA) ,  had  to  be 
"sold"  for  each  application. 

Both  the  FAA  and  the  USAF  noticed  that  microocnputer  advances  of  the  1980s' 
could  significantly  inprove  airfield  modeling.  They  also  noticed  that  the 
FAA's  and  the  USAF's  modeling  requirements  were  quite  similar.  It  was 
therefore  concluded  that  the  FAA  and  the  USAF  should  join  forces  to  develop  a 
single  modeling  system  that  both  agencies  could  use. 

This  single  modeling  system  is  called  the  Bndssions  and  Dispersion  Modeling 
System  (EDMS) .  It  compensates  for  AQAM  and  AVAP  limitations  by  employing  the 
new  modeling  oono^jts  developed  in  the  "Siirplex  A"  (Segal,  1981)  and  "GIMM’' 
(Segal,  1983)  microcomputer  models  and  uses  a  ocmimercial  databa^  for  data 
entry.  These  enhancements  permit  a  qualified  technician  to  perform  a 
modeling  task  that  had  been  previously  reserved  for  a  hi^ily  skilled 
scientist  or  engineer. 

ECMS  is  a  refined  model  designed  for  use  on  a  microcomputer.  It  employs 
special  table  lookip  and  numerical  integratioi  procedures  bo  permit  a 
microccmputer  to  perform  the  tasks  that  had  previously  been  done  on  a 
mainframe  computer.  These  ^jeciad  procedures,  eilong  with  other  features  of 
ELMS,  are  described  in  the  model  description  r^»rt  (Segal  and  Hamilton, 

1988) . 

Figures  1,  lA,  and  2  show  the  system  flow  and  menu  structure  of  ELMS. 
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System  Flow  -  Emissions  Modei 


PROCESSING 


OUTPUT 


FIGUFZ  1 
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System  Flow 

Emissions  and  Dispersion  Model 


NOTE:  Shaamg  rtor****'**  diwtfwon  modal  alamants. 


FIGURE  lA 
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Menu  Flow 


FIGUKE  2 
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2  -  APPROACH 

A  "hcinds  CTi"  exairple  problem  is  used  to  demonstrate  EEMS.  Ttie  user  has  only 
to  read  two  short  sections  before  starting  this  "hands  on"  learning 
experience.  Ihe  first  section  describes  hardware  and  software  requirements 
and  the  second  e>q)lains  how  to  load  the  model. 

After  running  the  exanple  problem,  the  user  can  check  his  or  her  results  with 
a  master  solution  of  the  exanple  problem  eippearing  in  Afpendix  A. 

The  last  two  sections  provide  answers  to  questions  that  a  user  may  ask  when 
he  is  performing  a  formalized  air  quality  assessment. 

Sinc:e  yecurly  si^plements  to  this  Guide  are  planned,  we  welcome 
recanmendations  for  model  iirprovements.  Oontachs  are  Mr.  Howard  Segal  of  the 
FAA  (202-267  3494)  cind  Captain  Michael  Moss  of  the  USAF  (904-283  6034) . 
Mailing  are  listed  in  items  9  cind  12  of  the  Technical  Report 

EXDcumentation  Page,  the  second  page  in  this  report. 
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3  -  SYSTEM  SET-UP 


3.1  HARDWARE 


EEM5  requires  the  following  harxiwcune: 

1.  An  lEM  PC/XT/AT  or  cxitpatible  ocnputer. 

2.  At  least  400  kilobytes  of  free  memory. 

3.  One  floppy  disk  drive. 

4.  One  hard  drive  with  at  least  5  megabytes  free.  (This  hard  drive 
must  be  designated  as  the  "C"  drive.) 

In  additi<ai  the  follcwing  items  should  enhance  model  performance: 

1.  A  oonputer  with  an  80386  processor  and  an  80387  coprocessor. 

2.  An  additioncil  10  megabytes  cxi  the  hard  drive. 


3.2  SOFTWARE 

ECM5  requires  the  following  software: 

1)  MS-DOS  version  2.1  or  higher 

2)  2  diskettes  oont2dning  the  ECMS  code 

Note:  These  diskettes  can  be  purchased  for  $40  from  the  : 

Federal  Aviation  Administration 
800  Independence  Avenue,  SW. 

AEE-120 

Washington,  D.C.  20591 
Attn:  Howard  M.  SegeLL 
Telephone:  (202)  267-3494 


3.3  INSTALLAnOJ  OF  CODE 


Loading  ins  jructicaTs  are  as  follcws: 

1.  Uie  OCMT:g.SYS  file  of  the  cxaiputer  must  have  its 
FIIZ  and  BUFFER  octmands  set  at  30  or  above. 

Note:  Reboot  the  ootputer  if  you  change  these  settings. 

2.  Clecir  old  versioTs  of  EEMS  frcn  the  hcird  drive. 

3.  Create  a  subdirectory  called  ''EEMS”. 

4.  Insert  disk  #1  into  the  "A”  drive. 

5.  Type  "OOFY  A:*.*  C:\ECMS\*.*” 

6.  Repeat  Stqps  #4  and  #5  for  seocnd  disk. 
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4  -  EXAMPLE  PRQRTfM 


4.1  INTRODUCTION 

This  secticxi  is  in  3  parts.  The  first,  AIRPC»T  SCENARIO,  shows  the 
laycxit  of  the  airport  eind  the  location  of  its  sources  and  rec^jtors.  The 
secOTd,  GIVEN  INFXX5MATICN,  lists  the  amission  values  assigned  to  these 
scxiTces.  The  third,  INSIWJCTTCN  TO  RUN  MXEL,  provides  instructions  for 
running  the  model. 


4.2  AIRPORT  SCENARIO 

This  "hands  on"  exaiiple  problem  is  set  at  Washington  National  Airport 
(DCA)  and  uses  6  of  the  19  possible  sources  shown  in  Figure  3.  The 
sources  ar&i 

One  power  plant  (source  G) 

One  runway  (source  C) 

Two  roadways  (sources  D  and  E) 

One  pasddng  lot  (source  F) 

One  tateoff  queue  (source  B) 

Note;  The  user  enters  the  locaticsis  of  possible  queues  at  both  ends  of 
the  runway.  The  model  selects  the  appropriate  qu»;e  after  processing 
wind  directiai  information  since  the  model  assumes  taJceoff  into  the 
wind. 

The  origin  of  the  edrport  coordinate  system  is  located  in  the  lower  left 
hand  comer  of  the  (Figure  3)  and  north  is  assumed  to  be  at  the  top 
of  the  iric^. 

4.3  GIVEN  INEORMATION 
4.3.1  SOURCES 

4. 3. 1.1  Hourly  Changes  in  Source  Activity 

In  the  model,  source  activity  factors  ranging  from  "1"  (for  100 
percent  activity)  to  "0"  (for  0  percent  activity)  are  entered 
into  the  duty  cycle  (or  temporal  screen) .  These  factors  are 
entered  into  43  fields  —  24  "hour”  fields,  7  "day*'  fields,  and 
12  "mcnth”  fields.  These  data  are  processed  to  produce  emissicai 
rates  for  every  hour  of  the  year  (8760  hours) . 

A  more  detailed  description  of  the  temporal  files  is  cc^itained  in 
section  6.2. 


Source  -  Receptor  Geometry  At 
Washington  National  Airport 


FIGURE  3 
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4. 3. 1.2  Source  iiputs 

Table  1  lists  source  characteristics. 


TABLE  1 


SOURCE  INFUrS 
(refer  to  Figure  3) 


+ - 

Source 

— 

Coordinates  (M) 

— 

Source  * 
Activity 

- (- 

Duty  Cycle 

xl  yl  x2  y2 

Record 

Name 

%  Activity 
(Tenporal  Factor) 

Fewer 

Plant  G 

800  400 

4  m  tcMTS/hr 

bituminous 

coal 

POWER 

100%  activity  for 
cill  days,  mcaiths  & 
hours 

Runway  C 

1600  1050  000  900 

10  DC9s/hr. 
12  727s/hr. 

SCENARIO 

0800  -  90%  activity 
0900  -  60%  activity 
Aug  -  60%  activity 
all  other  activity 
is  100% 

H - 1 - 1  - - - 1 - 1 - y 


Queue  B 

150  760  1500  820 

10  DC9s/hr. 
12  727s/hr. 

same  as  "runway*' 

Roadway  E 

320  500  770  660 

340  vdv'hr 

15  mi/hr 

20%  cold 

SCENARIO 

same  as  "runway" 

Roadway  D 

880  530  910  610 

1500  veiVhr 

5  mi/hr 

20%  cold 

SCENARIO 

same  as  "runway" 

Parking 

Lot  F 

+ - 

870  520  910  620 
830  660  770  580 

— 

150  velVhr 

5  mi/hr 

80%  cold 
— 

SCENARIO 

— 

same  as  "runway" 

- 1- 

*  Source  activity  for  the  peak  hour  of  the  year. 
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4.3.2  RECEPTCRS 

Pec3^>tor  cxxardinates  cine  listed  below. 


1  Rec^Aor  Name  ”X" 

location  (meters) 

■  - - - - - - f 

"Y”  location  (meters) | 

#1  Main  Terminal 

920 

600 

#2  South  of  Main  Terrained 

1000 

600 

#3  Runway  -  North  End 

1650 

1100 

#4  North  Terminal 

550 

610 

4.3.3  METEXDRODDGICSUj  DATA 

Meteorological  inputs  are  required  in  both  the  screening  and  refined 
runs. 


SCREENING  RUN 


1  Parameter 

Hourly  averaged  values  | 

Wind  ^}eed  (meters/secc^) 

1 

Wind  direction  (degrees) 

225 

Air  temperature  (degrees  F.) 

70 

Pasquill/Gifford  stability  (1-6) 

2 

Note;  Stability  classes  1-6  corre^xnds  to  Pasquill/Gifford  stability 
classes  A  -  F. 


REFINED  HUN 


Meteorological  data  must  be  loaded  into  ECMS  before  starting  a  refined 
run.  However,  the  user  will  not  have  to  load  a  ineteorologlcad  file 
before  running  the  exairple  problem  because  one  such  file  has  already  been 
loaded  into  the  model. 

To  further  reduce  rvm  time,  only  two  hours  of  meteorological  data  are 
scheduled  to  be  processed;  one  for  0800  hours  and  the  other  for  0900 
hours. 
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4.4  INSTTOCTICNS  TO  FUN  MODEL 

"IlTe  exanple  problan  instructicns  incorporate  sane  special  natations.  The 
word  ENTER  in  the  text  means  that  the  carriage  return  key  (<^)  should  be 
pressed.  Text  entries  nuist  eill  be  in  upper  (or  l(Mer)  case  since  the  data 
distinguishes  between  upper  and  lower  case  characters.  Quotes  around 
nunters,  characters,  or  words  atre  for  identification  cxily.  They  are  not 
to  be  typed  in. 

The  94  st^  exaitple  problem  is  listed  below.  The  florf  chart  of  Figure  2 
should  prove  helpful  if  the  user  gets  lost  while  running  the  exanple 
problem. 


EREPARE  FOR  DftTA  ENTRY 


ACTIOf  HJRP06E 

1  turn  CXI  ootputer,  mcnitor  activate  system 

and  printer 

2  type  "C:”  ENTER  nake  sure  the  system  is  in  the 

"C"  (Jrive 


3  press  CAPS  IDCK  key 

4  type  ”CD\EIMS''  ENTER 

5  type  ''ECMS"  ENTER 


set  for  \ipper  case  entry  * 

change  to  the  EI16  directory 

execute  EDS  program  within  the 
ECMS  directory 


NOTE:-  Because  EXMS  is  (delivered  with  enpty  irpt  screens,  the  user 
will  not  have  to  en|ty  these  screens  before  running  the  exarple 
problem.  However,  before  a  new  scenario  can  be  started,  edl  its 
input  screens  must  be  eopty.  Option  8  of  the  nain  menu  shews  hew  to 
aqpty  these  scceais. 


*  Case  can  be  either  upper  or  lower. 
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PTFER  FACILTIY  DATA 


6 

type  "4"  ENTER 

select  airport  description  /  tesrp- 
erature  screen 

7 

tipe  "R” 

select  revise  (R)  optical 

NOTE:  The  letters  "R”  for  revise,  "E”  for  End  (or  save) ,  ”C”  for 
COTtiiTje,  and  *'Q"  for  Quit  are  noted  at  the  bottcm  of  the  screen. 

8 

press  ENTER  ei<^t  times 

bypass  airport  descript  icai  fielcSs 
v^cdi  are  for  user  convenience 
caily.  These  fields  are  not  read 
into  the  model. 

9 

intenticMially  blank 

10 

intentioially  blank 

11 

intenticaially  blank 

12 

press  ''70”  12  times 

enter  70  degrees  12  times 

13 

type  "E" 

save  data 

14 

press  ENTER 

return  to  main  input  menu 
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15 

ElfTER  TEMPCRAL  DATA 

type  ''2''  UTTER 

select  TEMPCRAL  optical 

16 

type  ''1''  ENTER 

select  "add"  opticxi 

17 

type  "PCWER”  ENTER 

enter  tenporal  record  name 

18 

type  ENTER  43  times 

enter  1.0  for  100% 

19 

type  "C* 

save  first  record  "POWER";  then  continue 

20 

type  "SCENARIO"  ENTER 

start  the  second  record  (see  Table  2} 

.21 

press  ENTER  8  times 

enter  default  (1.0) 

22 

type  ".9"  ENTER 

enter  90%  (for  0800  hours) 

23 

type  ".6"  ENTER 

enter  60%  (for  0900  hours) 

24 

press  enter  28  times 

enter  100% 

25 

type  ".6"  ENTER 

enter  60%  (for  August) 

26 

press  ENTER  4  times 

enter  1.0  into  remaining  fields 

27 

type  "E" 

save 

28 

type  "11"  ENTER 

return  to  the  main  menu 

T^BIE  2 


TEMPORAL  ACTIVITY 
Tenporal  name  SCIMARIO 
Hcxirly  factOTs; 


0  1.00 

1  1.00 

2  1.00 

3 

4  1.00 

5  1.00 

6  1.00 

7  1.00 

8  0.90 

9  0.60 

10  1.00 

11  1.09 

12  1.00 

13  1.00 

14  1.00 

15  1.00 

16 

17  1.00 

18  1.00 

19  1.00 

20  1.00 

21  1.00 

22  1.00 

23  1.09 

Daily  factors: 

Sun  1.00 

Mon  1,99 

Tue  1.00 

Wed  1.00 

Ihu  1.00 

Fri  1.00 

Sat  1.00 

Monthly  factors: 

Jan  1.00 

Feb  1.00 

Mar  1.00 

fipr  1.00 

May  1.00 

Jun  1.00 

Jul  1.00 

Aug  0.60 

Sep  1.00 

Oct  1.00 

Nov  1.00 

Dec  1.00 
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El'^TER  SOURCE  DftIA  -  POWER  PIAWTS 


29 

type  "I”  ENTER 

30 

type  ''3”  ENTER 

31 

type  "I”  ENTER 

32 

type  ”1”  ENTER 

33 

type  "PCWER”  enter 

34 

type  ''PUCTTr  POWER  #1”  ENTER 

35 

type  ”800''  ElfTER 

36 

type  ”400''  ENTER 

37 

press  ENTER  5  times 

38 

type  ”2''  ENTER 

39 

type  ”35040''  ENTER 

40 

press  ENTER  7  times 

41 

type  "E" 

42 

type  ”10”  ENTER 

43 

type  "10”  ENTER 

select  sources  —  data  menu 

select  power  plants 

select  bituminous 

display  data  entry  screen 

enter  tenporal  name 

enter  the  name  of  the  power  plant 

enter  X  coordinate  (meters 
fran  origin) 

enter  Y  coordinate 

enter  defaults 

enter  plant  class 

enter  fuel  burned  per  year 

enter  defaults 

save 

return  to  power  plant  menus 
return  to  source  menu 


44 

type  ”1”  ENTER 

select  new  source  (aircraft) 

type  ''1”  ENTER 

pr^jare  to  input  1st  aircraft 
and  runway  information 

46 

type  "1"  ElfTER 

di^lay  input  screen 

47 

enter  values  listed  in  Table  3.  Press  ENTER 
after  each  entry.  When  finished  proceed  to  st^  48. 

48 

type  "C" 

save  data,  di^lay  screen  for 
2nd  aircraft  entry. 

49 

enter  data  frcm  Table  4 

enter  data  for  seccxid  aircraft 

TABr£  3 


OPERATIONAL  AIRCRAFT  SOURCES  (1) 


TEMPCRAL  SCENARIO 
Name  I»IA32  MAIN 


Runway; 

Locatioi:  Point  1  XL 
Point  2  X2 


Queue: 

Time  in  Mode: 


1600  Y1 
_ 0  Y2 


1050 


900 


Aircraft  type  AIRCFT  DC9 

Takeoffs  (peak  hour)  -  10,00 

-  100.00 


(Q1XL,Q1Y1)  (Q2X1,Q2Y1) 


/ 


Queue  1  / 
/ 

/“ 


\ 


\(^ieue  2 
\ 

-\ 


(XI, Yl) 

Runway 

(X2,Y2) 

QTIM  . 

12.  QQ 

QIXL 

1500 

QlYl  _ 

92Q 

Q2X1  . 

150 

Q2Y1  _ 

760 

QUEMUM  2  (use  default) 


Hourly  touch  and  go: 


HIOO  0.00 
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TABLE  4 


OPERATIONAL  AIRCRAFT  SOURCES  (2) 
TEMPCa^AL  SCENARIO 

Name  DAIA32  MAIN _ 

Runway: 


Locaticxi:  Point  1 

XI 

1600  Y1 

1050 

Point  2 

X2  _ 

0  Y2 

900 

(Q1X1,Q1Y1) 

(Q2X1,Q2Y1) 

Aircraft  type  AIRCFT 

727 

/ 

\ 

Tcikeoffs(peak  hour) 

— 

12.00 

Queue  1/ 

\  Queue  2 

-  100.00 

/ 

\ 

- \ 

Qu^ie: 

(XI, Yl) 

Runway  (X2,Y2) 

Time  in  Mode: 

OnW  12.00 

End  point  of  queue  #1: 

01X1  1500 

QlYl  _ 

820 

End  point  of  queue  #2: 

Q2X1 _ m 

Q2Y1  _ 

760 

QUENUM  1  (use  default) 


Hourly  toucii  and  go:  HP30  0.00 


50  type  "E”  save 

51  type  ”10”  ENTER  return  to  edrcraft  menu 
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53  type  ''2"  ENTER 

54  type  "1”  ENTER 

55  type  "1”  ENTER 

56  input  data  from  Table  5 

57  type  "C" 

58  enter  data  frcm  Table  6 


select  motor  vehicle  source 
select  roadway  mode 
di^lay  screen  for  roadway  #1 


save  data,  display  screen  for 
roadway  #2 

enter  values  for  2nd  roadway 


TABIE  5 
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E^f^ER  SOURCE  DMA  -  AUTO  ROADWAYS 


TABLE  6 


ROADWAYS  (2) 
Tenporal  name  TEMPC»AL  stfnartq 

Roadway  name  DAIA32  MAIN  TEFWINAL 


Vehicles/hour 

CALfT  . 

1500.00 

Speed  (irph) 

CVAS 

5.00 

Cold  starts  (%) 

OCLD 

20.00 

End  points  of  road: 


point  1 

XI 

880 

Y1 

530 

point  2 

X2  _ 

910 

Y2  _ 

_ 610 

59  type  ”E”  save 

60  type  ”10  ENIER  return  to  motor  vehicle  menu 
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EWTER  SOURCE  DftlA  -  ALTO  PARKING 


61 

type  ''2”  ENTER 

select  parking  lot  option 

62 

type  ”1”  ENTER 

di^lay  screen 

63 

input  data  frcm  Table  7 

TABLE  7 


H - K 

!  VEHICLE  PARKING  FACILITIES  (lots)  I 


Tenporal  name  TEMPCRAL  SCENARIO 

Parking  facility  DAIA32  MAIN  TERMINAL  DOT _ 

Average  distance  from  gate  to  parking  ^aoe  AVED  300  (feet) 


Vehicles  entering/hr 

VINP  . 

150 

Vehicles  exiting/hr 

VDOT  . 

150 

Speed  (nph) 

eVAS  . 

5>00 

Cold  starts  oi  exit  (%) 

OCID  . 

80.00 

Four  comers  of  Let; 

XL 

870 

Y1  _ 

520 

X2 

910 

Y2  _ 

620 

X3 

770 

Y3  _ 

580 

X4 

830 

Y4 

660 

64 

type  "E" 

save 

65 

type  ”11”  ENTER 

return  to  nain  menu 
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enter  R 


66  t>pe  "I”  ENTER 
%7  type  ''1''  ENTER 
68  enter  data  frcm  Table  8 


prepare  to  enter  reo^jtor  cxxsrdinates 
display  receptor  screen 
enter  receptors  1  thrcu^  4 


Note:  After  entering  the  first  reo^>tor,  press  "C"  to  enter  the  next 
receptor.  After  entering  the  last  rec^jtor,  press  "E”  to  end. 


69  type  ''11”  ENTER 


return  to  main  menu 


TABLE  8 


RECEPTORS 
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You  have  new  entered  all  sources  and  reo^jtors.  The  remaining  tasks  are: 

1.  run  emissions  model  —  print  results; 

2 .  run  di^jersicxi  model  —  print  results  (screening  mode) ; 

3.  rvin  dispersion  model  —  print  results  (refined  mode) ; 

4.  save  data  to  diskette; 

5.  erase  data  from  hard  disk; 


HUN  EMISSICKS 


70  type  ”5''  QfTER  select  emissions  model  menu 

71  type  "I”  HJIER  run  emissions  model  and  check  for  errors 


NOTE;  If  no  errors  were  made,  the  main  menu  will  reappear  on  the 
screen.  When  this  h^jpens,  proceed  to  st^  72  (print  emissicai 
rqport) . 

If  errors  were  made,  an  error  message  will  appear.  To  correct  these 
errors,  identify  the  flow  path  to  the  appropriate  screen.  (Refer  to 
Fig.  2 . )  Next  access  the  screen  with  the  error  and  correct  it  using 
the  Revise  (R)  ocromand.  Fineilly,  rerun  the  emissions  model.  (Return 
to  st^3s  70  and  71.) 


print  emission  report 


72  type  ”2"  ENTER 

73  type  "11"  ENTER 


return  to  main  menu 
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HL3N  DISFERSI»T  IN  SgRFFhTTNG  MJTff;  —  FRINT  RESUUS 


74 

type 

»6” 

ENTER 

initiate  dispersion  modeling 
sequence 

75 

type 

ENTER 

run  di^sersion  model  for  all  sources 

76 

•type 

11311 

ENTER 

select  screening  mode 

77 

type 

II  2^11 

ENTER 

enter  om  hour 

78 

type 

”70"  ENTER 

enter  tenperature  in  degrees  F 

79 

type 

ll^ll 

ENTER 

enter  wind  ^leed 

80 

type 

''225"  ENTER 

enter  wind  direction 

81 

type 

"2” 

ENTER 

enter  stability  class 

82 

type 

iiytt 

ENTER 

initiate  di^^ersicsi  model  ceilculation 

83 

type 

11311 

ENTER 

print  screening  dispersion  r^xsrt 

HUN  DISPERSIOI  M:X]EL  IN  REFINED  M:«3E  ■—  HnWT  RESUUS 


84 

type  "I"  ENTER 

run  di^^ersion  model  for  edl  sources 

85 

type  "R"  ENTER 

select  refined  mode 

86 

type  "8,  11,  08"  ENTER 

enter  starting  time  (Aug  11  -  8:00  am) 

87 

type  "8,  11,  09"  ENTER 

enter  ending  time  (Aug  11  -  9:00  am) 

88 

type  "4"  ENTER 

print  refined  di^sersion  r^rt 

89 

type  "11"  ENTER 

return  to  main  menu 
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SAVE  AND  ERASE  DATA 


90  type  ”8"  ENTER 

91  type  ”1"  ENTER 

(follow  screen  instmctions) 

92  type  »2”  ENTER 
type  ''Y”  ENTER 

93  type  ''11''  ENTER 

94  type  "10"  ENTER 


dii^lay  save,  delete,  and 
restore  optiais 

save  edrport  scenario 
floppy  diskette 

erase  saved  scenario  from  hard  disk 
This  acticn  clears  the  hard  disk  to 
accept  new  scenario  data 

return  to  main  menu 

leave  the  ELMS  program  and 
return  to  DOS 
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5.  -  GElffiRAL  TftSKS 


5.1  ENTERING  AIRCRAFT  QUEUES 

Ihe  user  nust  enter  tvro  possible  quaje  locations,  ana  at  each  end  of  a 
runway.  This  is  necessary  because  the  model  automatically  selects  the 
queue  locatiai  associated  with  takeoff  into  the  wind. 

The  number  of  queueing  aircraft  is  determined  either  by  observing  queue 
length  at  peak  hour  or  by  multiplying  estimated  peak  hour  Time  In  Mode 
(TIM)  — in  minutes  —  by  the  estimated  peak  hour  d^sarture  rate  —  in 
airplanes  per  minute.  Having  calculated  the  number  of  queueing  aircraft, 
queue  length  is  determined  by  adding  up  the  length  of  cLLl  aircraft  and  the 
spaceing  between  them. 

The  quaje  line  extends  frcm  the  end  of  the  runway  vhere  aircraft  first 
start  their  takeoff  roll  to  the  location  cxi  the  taxiway  where  the  last 
aircraft  is  queueing.  This  queueing  approxiioaticxi  will  have  an 
insignificant  effect  cmi  model  results. 

5.2  FITERING  ICWG-TERM  MEIBCJRDKCICAL  DMA 

The  Naticxial  Climatic  Data  Center  (NCDC)  distributes  AIRWAY  SURFACE 
OBSERVATiai  files  for  each  weather  station  in  the  Iftiited  States.  Before  a 
refined  run  can  start,  these  files  must  be  altered  into  EUG.  (Files  can 
be  obtained  by  contacting  the  NCDC  in  Ashville,  North  Carolina  28801) . 

The  procedure  for  entering  these  files  is  as  follows: 

1-  Enter  ECMS  (follow  st^s  noted  an  page  13) 

2-  Execute  item  9  of  the  main  menu 
and  follow  instructions. 

After  entering  a  new  weather  station  file,  the  weather  station  default 
file,  vhich  is  for  1982  hourly  weather  observations  at  St^leton 
International  Airport  (DEM) ,  will  be  overwritten. 
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5.3  OiANGING  THE  VEmCIfi  FUIT 

Elnissicn  rate  (standards)  files  for  1990,  1995,  2000,  emd  2010  fleet  mixes 
have  been  load^  into  ECMS  in  aocxjrdanoe  with  Mobile  4  informaticai 
provided  by  the  EPA  in  Jijne  1988.  The  user  can  select  emission 
information  for  any  one  of  these  4  years  by  selecting  cpticxi  7  of  the  main 
menu  and  following  the  instructions  that  appear  cxi  the  screen.  When  this 
*  is  done,  the  file  default,  1990  -  hi^  altitude,  is  overwritten. 

As  new  issues  of  Mobile  4  cune  released,  they  will  be  incorporated  into 
EEIIS.  Ihe  user  should  check  with  the  model  issuer  to  determine  what 
version  of  Mobile  4  has  been  loaded  into  his  versicai  of  the  model. 

5.4  VIEWING  EMISSION  RATE  FTIES 

Exercising  cptiCTi  7  of  the  main  menu  will  provide  access  to  all  emission 
rate  information. 


5.5  FRINTING  OUT  AZRCRAPT  IDENTIFIERS 

Explicit  aircraft  names  (i.e.  737;  not  B737)  most  be  entered  into  ELMS  to 
avoid  2U3  error  message.  Option  7  of  the  main  menu  permits  acxress  to  the 
specific  aircraft  names  that  ECUS  will  acsoept. 

5.6  RESTORING  AN  OID  SCENARIO 

■Option  7  can  also  be  used  to  restore  previously  saved  scenarios.  However, 
make  sure  that  the  scenario  being  restored  was  saved  on  same  version  of 
EEMS  that  you  are  using. 

RETRIEVING  DISPERSION  RESUITS 

Dispersicn  results  eune  written  to  a  text  file  called  DISPERSE. CUT.  Cption 
6  of  the  main  menu  initiates  access  to  this  file. 


5.7 
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6.  -  GENERAL  INFDRMATICN 

6.1  OFERATiaiAL  CXaNSlRAINIS  IN  EJTTERING  DATA  AND  RUNNING  IHE  fO)EL 

6.1.1  DATA  INHJT  UMTIS 

FTIE  NAME  FIIE  DESCRTPTTC^  REO^  LIMIT 

STANDARDS: 


H - K 


AIRZ 

Aircraft 

648  (81  acrft  *  8  geomodes) 

MVEM 

Motor  V^iicles 

60 

TFEM 

Training  Fires 

13 

PPEF 

Power  Plants 

22 

INET' 

Incinerators 

5 

TNEF 

Tank  Farms 

117  (13  fuel  types  *  9  temp.) 

^ ^ 


SOURCES: 


H - 

Temporal 

Aircxaft  Takeoffs 
Engine  Tests 
Roadways 
Car  Parking 
Tank  Farms 
Training  Fires 
PcMer  Plants 
Heating  Plants 
Incinerators 
^ - 


30 

162  (ie.  4  runways  *  41  acrft) 
10 

300 

30 

20 

20 

20 

20 

20 


ACIH 

RUNW 

VTES 

ROAD 

VERL 

TANK 

FIRE 

FLAN 

HEAT 

INd 


RECEPTCRS: 

H - 1- 

I  RBCP  Receptors  200  | 

H - H 


6.1.2  DATA  ERDCESSING  OOMSIRAINrS 

Ihis  section  provides  information  on  the  time  it  takes  to  run  the 
model  and  the  amount  of  disk  storage  ^aoe  needed  to  store  modeling 
results.  Table  9  lists  the  oharacteristics  of  7  scenarios  that  were 
r\in  during  model  develcpment.  These  scenarios  were  run  on  a  386  —  25 
Mhz  conputer  with  an  80387  nath  coprocessor 


-  28  - 


TABIE  9 

MDCEL  PROCESSING  (JftRACTEERISTICS 


H - 

NUMBER  OF  SOURCES 

j - —  - 

RECEPTCRS 

WEATHER 

HOURS 

RUNTIME 

HOURS 

- [- 

DISK  STORAGE 
(megabytes) 

Scenario  il 

Roadways:  2 

Parking  lots:  l 
Power  Plants:  1 
Aircraft  Types:  2 

1  —  - 

4 

1 

<.l 

- 1- 

<.l 

Scenario  #2 

Roadways:  5 
Parking  lots:  l 
Heating  Plants:  1 
Training  Fires:  1 
Fuel  Tanks:  2 
Aircraft  Types:  7 

7 

5 

<.l 

- -  1 

<.l 

Scenario  #3 

Roadways:  27 

Aircraft  Types:  9 

7 

5 

<.l 

<.l 

Scenario  #4 

Roadways:  11 
Parking  lots:  6 
Fewer  Plants:  3 
Incinerators:  l 
Fuel  Tanks:  15 
Aircraft  Types  14 

7 

5 

.1 

<.l 

Scenario  #5 

Roadways:  5 
Parking  lots:  l 
Heating  Plants:  1 
Training  Fires:  1 
Rjel  Tanks:  2 
Aircraft  Types  7 

200 

5 

1.7 

.7 

Soenarjfl.  jg 

Roadways:  27 

Aircraft  Type  9 

200 

5 

2.0 

.3 

Scenario  #7 

200 

5 

4.5 

.8  1 

Roadways:  11 
I^uddng  lots:  6 
Power  Plants:  3 
Incinerators:  1 
Fuel  Tanks:  15 
Aircraft  Type:  14 
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TABLE  9-OQnt. 


MDCEL  PROCESSING  CHARACTERISTICS 


t  " .  — ■'  -■ 

NUMBER  OF  SOURCES 

RECEPKIRS 

HOURS  RUN 

MDDEIi 

RUNTIME 

(hours) 

- (- 

DISK  STORAGE 
(megabytes) 

Scenario  #8 

Aircraft  Type 

14 

1 

8760 

8 

1 

Scenario  #9 

Aircraft  Type 

14 

2 

8760 

23 

3 

Scenario  #10 

Roadways;  11 
Parking  lots;  6 
Power  Plants;  3 
Incinerators;  1 
Fuel  Tanks:  15 
Aircraft  Types  14 

1 

8760 

13 

9 

Scenario  #11 

Roadways:  11 

Parking  lots;  6 
ECwer  Plants;  3 
Incinerators;  1 
Fuel  Tanks:  15 

Aircraft  Types  14 

j - 

3 

8760 

48 

26 

- 1- 

6.2  TEMPORAL  FACTORS 

6.2.1  CESCRIPriCN  OF  TEMPORAL  FACTORS 

All  sources  are  related  to  a  set  of  ten|»rEd  factors  that  can  range 
fran  0  (for  0  percent  activity)  to  1  (for  100  percent  activity) . 
Factors  within  this  range  are  entered  into  the  inonth,  day,  and  hcxir 
fields  of  the  tenporal  screen.  B/  multiplying  the  nested  month, 
day,  and  hour  field  values  together,  activity  for  any  hour  of  the 
year  can  be  determined. 
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6.2.2  PELMTCNSHIP  BEIWEEN  PEAK  AND  ANNUAL  ACTIVITY 

The  user  may  want  to  determine  peak  hour  activity  knowing  only  annu2LL 
activity  or  may  want  to  determine  annual  activity  knowing  OTily  peak  hour 
activity.  Ihe  mathesnaticeil  relationship  between  peak  hour  and  annual 
activity  is  stated  below. 


(1)  peak  hour  activity  =  annual  activity  /  hours  in  year  /  factor 

average  (month)  /  factor  average  (week)  /factor 
average  (hour) 

(2)  annual  activity  =  peak  hour  activity  *  hours  in  year  *  factor 

average  (month)  *  factor  ave  (week)  *  factor 
average  (hour) 


calculated  peak  hour  values  can  wsiy  substantially  when  different 
tenporal  factors  eire  used.  Ihis  difference  is  en|3hasized  v<4ien  constant 
(or  nav-variable)  factors  are  ocBfared  to  variable  factors.  A  listing 
of  variable  and  non-variable  factors  is  tabulated  below. 


WaflHLY  TEMPCJRAL  FACTORS  AND  THEIR  AVERAGES 


1  - . 

M»IIH 

NGN-VARIABIE  FACTORS 

- (. 

VARIABLE  FACTORS  | 

JANUARY 

1.0 

0.3  (30%) 

FEBRUARY 

1.0 

0.3 

MARCH 

1.0 

0.4 

APRIL 

1.0 

0.3 

MAY 

1.0 

0.3 

JUNE 

1.0 

0.4 

JULY 

1.0 

0.5 

AUGUST 

1.0 

0.5 

SEP’nMBER 

1.0 

0.6 

OCTOBER 

1.0 

0.6 

NOVEMBER 

1.0 

0.8 

CC3CEMBER 

Ul 

iiS 

TOTAL 

12.0 

6.0 

FACICR  AVERAGE  1.0 


0.5 
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Let  us  assume  that  the  variable  and  non-^variable  factor  averages  (l.o  and 
0.5  from  the  table)  weekly  and  hourly  as  well.  Values  to  be  entered 
into  equation  (1)  eire  therefore: 


VARIABIE  NCN-VARIABIE 


FACTOR  AVERAGE  -  MDNIH  (from  table)  0.5  1.0 

FACIJpR  AVERAGE  -  WEEK  (assumed  same)  0.5  1.0 

FACTOR  AVERAGE  -  HOUR  (assumed  same)  0.5  1.0 

ANNUAL  OPERATIONS  (assumed)  17,520  17,520 

HOURS  IN  A  YEAR  —  8760 


THEN: 

NON-VARIABLE  FACTMl  CALCUIATICN 

17,520  /  8760  /1/1/1=2  peak  hour  d^aartures. 

VARIABLE  FACTOR  CALCUIAnCW 

17,520  /  8760  /  .5  /  .5/. 5  =  16  peak  hour  d^)artures 

Notice  that  the  peak  hour  departures  cure  quite  different  even  though  the 
annual  operations  are  the  same  —  17,520  departures. 

6.3  FUEL  OOOES 

Fuel  code  names  are  listed  in  Table  10. 

TABLE  10 


FUEL  CODES 


^  -11 

FUEL  CODE 

NAME 

- 

USAGE 

STCRAGE  TANKS  TRAINING  FIRES 

1 

Anthracite  Coed 

* 

■  ■  '  '  1 

* 

2 

Bituminous  Coal 

* 

* 

3 

FViel  Oil 

3 

4 

Natural  Gas 

4 

5 

Liquid  Petroleum  Gas 

5 

6 

Diesel 

6 

7 

WSaste 

* 

* 

8 

Autcncbile  Gasoline 

8 

9 

Aviation  Gasoline 

9 

10 

JP4 

10 

10 

11 

JP5 

11 

12 

JF8 

12 

13 

j - 

JET  A 

13 

- u 

Fuel  codes  eure  not  used  with  incinerators  or  power/heating  plants. 
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6.4  AIRa?AFr  MDDES  AND  TIMES  IN  MDDE 

Itie  mocSel  refers  to  ei^t  GeanocJes,  each  of  which  has  a  different  TIME  IN 
MDDE  (TIM) .  (A  Gecmode  is  the  title  given  to  an  aircraft  operation  such 
as  taxi  or  ta3oeoff . )  The  relationship  of  ELMS  Gecmodes  to  EPA  TIMES  IN 
MXE  are  listed  in  Table  11. 


TABIZ  11 


ELMS  MDraS  ASSIGNED  TO  CIVIL  AIRCRAFT 


1  ELMS  MOraS 

EPA  MDDES 

EPA  TIMES 

IN  Mora: 

. -  ■  "  -  1 

(MIN) 

TURBO  FAN* 

TURBO* 

PISTMI** 

TURBO  JET 

PROP 

1  -  FUNWAY  TAKEOFF 

TAKEOFF 

0.7 

0.5 

0.3 

2  -  FUNWAY  QUEUE 

***FUNWAY  QUEUE 

12.0 

12.0 

4.0 

3  -  TOUCH  AND  GO 

4  -  TAXIWAY  CYCIE 

***TAXI  OOT 

7.0 

7.0 

8.0 

***TAXI  IN 

7.0 

7.0 

4.0 

5  -  AIRCRAFT  PARKING 

6  -  ENGINE  TESTING 

7  -  CUMB 

CT.TMR 

2.2 

2.5 

6.0 

8  -  APCRQACH 

APPROACH 

4.0 

4.5 

6.0 

+ 


*  Page  58473,  Federal  Register,  Deoaiber  30,  1982  (Final  Engine  E^oussion 
Standards 

**  Page  19101,  Federal  Register,  July  17,  1973  (Initud  Engine  Etaission 
Standeunds) 

***  26  minute  EPA  taxi-idle  tine  in  mode  brea)Qdown  (estimated) 
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6.5  HARD  DRIVE  DESIGNATION 

EDMS  will  operate  properly  only  when  it  is  loaded  into  the  "C  drive. 
Future  versicxTs  of  the  model  will  be  modified  to  permit  operation  with 
other  drives  (i.e.  D,E,F,) 

6.6  TEXT  aiARACTEFS 

All  data  fields  should  ccxitain  cxily  numeric  and/or  alphabetic  characters. 
Ihe  introductiai  of  other  characters,  such  as  semioolcaTS  or  ocnmas,  will 
distort  file  writing  procedures  auTd  will  cause  an  error  messc>ge  to 
appear. 
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REFT3?ENCES 


Condor  1983;  Condor  3  Management  Svsttan  -  User^s  Guide;  Condor 

Corputer  Corporation;  P.O.  Box  8318;  Ann  Arbor,  MI.;  1983 

EPA  1983;  Ccnpilatim  of  Air  Pollution  Emission  Factors  -  AP-42  Sucplements  8 
throuctfi  14;  EnviroTinentcd.  Protection  i^ency;  Research  Triangle  Park,  N.C. ;  June 
1982  -  May  1983 

EPA  1985;  Oonpilation  of  Air  Pr>nirt-;^n<-  Fmissicai  Factors  -  Volume  II;  Mnhilta 
Sources;  Environmental  Protecticn  Agency;  Ann  Arbor,  MI;  September  1985 

Rote  D.  M.  and  Vfangan  L.  E.  ;  A  General  Air  cnalitv  Assessment  Model  for 
Air  Force  Operations”;  Air  Force  Weapons  Laboratory,  Kirkland  Air  Force  Base, 
New  Mexico;  USAF  Rf^rt  #APWL  -TR  -74  -304;  Feb.  1975 

Segal  H.  M. ;  A  Siirplified  Atmospheric  Dispersion  Model  for  Aimort  Use  (User^s 
Guide) ;  Federal  Aviaticxi  Administration,;  Washington,  D.  C. ; 

Ri^rt  FAA-EE-81-8;  July  1981 

Segcxi  H.  M. ;  Microocnputer  Graphics  in  Atitiospherir»  n-igpersicai  Modeling;  Journal 
of  the  Air  Pollution  Control  Association;  23:6;  June  1983 

Segcil  H.  M.  and  Hamilton  P.  L. ;  A  Microocncuter  Pollution  Model  For  Civilian 
Airports  and  Air  Force  Bases  —  Model  Etescricticn  ;  Federal  Aviation 
Administration;  Washington,  D.  C.  20591;  R^xjrt  #  FAA-EE-88-4  ESL-IR-88-41 

August  1988 


Wang  I.  T. ,  OOTiley  D.  M. ,  Rote  D.  M. ;  Airport  Vicinity  Air  Pollution  Model 
User^s  Guide";  Argome  National  laboratory,  Argonne,  Ill.;  1973 
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APPENDIX  A 

BRINTOOT  OF  EXAMPLE  PROBLEM  RESUIUS 


A2 


OVERVIEW 


In  this  append  TV,  the  first  page  of  the  emissions  inventory  report  and  eill 
pages  of  the  di^iersion  rejjorts  are  printed  exit. 
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EMISSION  REPORT 
(all  values  are  in  grams) 

ROiDHAYS 


NORTH  TSRHIHAL 


CARBON 

NITROGEN 

SULPHUR 

HONOUDE 

.HYDROCARBONS 

OIIDES 

OIIDES 

PARTICULATES 

JANUARY 

3.057E+06 

2.241B+05 

1.597E405 

1.347E402 

8.943E402 

FEBRUARY 

2.786E+06 

2.042E405 

1.456B405 

1.228E402 

8.130E402 

KARCH 

3.057E+06 

2.241E+05 

1.597E405 

1.347E402 

8.943E402 

APRIL 

2.959E>06 

2.16BE405 

1.546E405 

1.304S402 

8.655E402 

HAY 

3.057S+06 

2.241E405 

1.597B405 

1.347E402 

8.943E402 

JUNE 

2.959Ei06 

2.168E405 

1.546E405 

1.304E402 

8.655E402 

JULY 

3.057E+06 

2.241E405 

1.597E405 

1.347E402 

B.943E402 

AUGUST 

1.834E+06 

1.344E405 

9.585E404 

8.084E401 

5.366E402 

SEPTEKBER 

2.959E406 

2.168E405 

1.546E405 

1.304E402 

8.655E402 

OCTOBER 

3.057E+06 

2.241E405 

1.597E405 

1.347E402 

8.943E402 

NOVEMBER 

2.959E406 

2.168E405 

1.546E405 

1.304E402 

8.655E402 

DECEMBER 

3.057E+06 

2.241E405 

1.597E405 

1.347E402 

8.943E402 

ANNUAL 

3.A80E+07 

2.550E406 

1.818E406 

1.534E403 

1.018E404 

HAIN  TEEHINAL 


CARBON 

NITROGEN 

SULPHUR 

MONOIIDE 

HYDROCARBONS 

OIIDES 

OIIDES 

PARTICULATES 

JANUARY 

6.322S406 

4.836E405 

1.611E405 

1.063E402 

7.059E402 

FEBRUARY 

5.761E406 

4.407E405 

1.468E405 

9.691E401 

6.432E402 

MARCH 

6.322E406 

4.836E405 

1.6111405 

1.063E402 

7.059E402 

APRIL 

6.116E406 

4.680E405 

1.559E40S 

1.029E402 

6.831E402 

HAT 

6.322E406 

4.836E405 

1.6111405 

1.063E402 

7.059E402 

JUNE 

6.118E406 

4.680E405 

1.559E405 

1.029E402 

6.831E402 

JULY 

6.322E406 

4.836E405 

1.6111405 

1.0631402 

7.059E402 

AUGUST 

3.793E406 

2.902E40S 

9.6661404 

6.3601401 

4.235E402 

SEPTEMBER 

6.118E406 

4.680E405 

1.559R405 

1.029E402 

6.831E402 

OCTOBER 

6.322E406 

4.836B405 

1.611E405 

1.063E402 

7.059E402 

NOVEMBER 

6.118E406 

4.680E405 

1.5591405 

1.029E402 

6.831E402 

DECEMBER 

6.322E406 

4.836E405 

1.6111405 

1.063E402 

7.059E402 

ANNUAL 

7.196E407 

5.505E406 

1.834E406 

1.210E403 

8.034E403 

DISPERSION  REPORT 


(Screening  Hode) 


ROADWAYS 


i  EHISSION  INFORMATION 

INPUT 

1 

OUTPUT 

SOURCE  COORDINATES  (■) 

1 

1 

(MOBILE  4) 

EHISSION  RATES  (p/sec) 

ROADI 

J 

( 

CARS/IMPHIXCOLDITEMPIYEASI 

1  1 

Xl 

Y1  I 

X2 

Y2  1 

1 

HR  1 

ISTART!  {F)l  1 

CO 

HC 

NOx 

SOx 

PART 

11 

320, 

5001 

770, 

660! 

3401 

151  201  70119901 

1.17E+00 

8.54E-02 

6.09E-02 

5.14E-05 

3.418-04 

21 

880, 

5301 

910, 

6101 

15001 

51  201  70119901 

2.41S^00 

1.84E-01 

6.14E-02 

4.058-05 

2.69E-04 

DISPSiSION  REPOST 


IHPOT 


I  I 

t  t 


OOTPOT 


RECEPTORS  (!)  ;  ; 


COKCENTSATIOliS  (p/i'3) 


HR  1  DATE  IH/SIW  IP/Gl 

1  !i/8!Deg;a=i; 

NO.  1 

I  1 

1 

I  1 

1 

i  CO  I 

HC  1 

NOx  1 

SOx  1 

PART 

0  IJAN-  1-0011  12251  21 

1 

9201 

6001 

1  6.318-031 

4.838-041 

1.618-041 

1.068-071 

7.058-07 

0  IJAN-  1-001 1  12251  21 

2 

10001 

6001 

I  1.198-041 

9.128-061 

3.048-061 

2.018-091 

1.338-08 

0  IJAN-  1-0011  12251  21 

3 

16501 

11001 

1  1.988-051 

1.518-061 

5.248-071 

3.538-101 

2.348-09 

0  IJAN-  1-0011  12251  21 

4 

5501 

6101 

1  3.428-041 

2.518-051 

1.798-051 

1.518-081 

1.008-07 
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P  A  R I  I M  G  LOTS 


i  EMISSION  INFORMATION 

INPUT 

1 

1 

OUTPUT 

SOURCE  COORDINATES  (■) 

;  (MOBILE  4)  1 

1  1 

EMISSION  SATES  (gi/sec) 

lot: 

icARS/:  MIN/ j TEMPI  year: 

f :  El 

Y1  ;  E2 

Y2 : 

E3  Y3 

1  u 

Y4  :  HR  :  CAR  !  (F)l  1 

CO  : 

Hc  1  NOx  :  sox  : 

PART 

i:  870, 

520:  910, 

6201 

770,  580 

:  830, 

660 :  150 :  .681!  7011990: 

4.68-011 

3.68-021  8.2B-031  4.3E-061 

2.9E-05 

DISPERSION  REPORT 

INPUT  1 

i 

1 

OUTPUT 

1  RECEPTORS  (!)  I 

I 

1 

CONCENTRATIONS  (gi/i‘3) 

HR  1  DATE  IH/SIHD  IP/Gl  ! 

1  Ii/81D8G1A:11  NO.  1  E  !  Y  ! 

I  c. 

;  HC  1  NOx  1  SOx 

1  PAST 

0 

IJAN-  1-0011 

12251 

21 

1 

1  920! 

600! 

!  2.49E-041 

1.95E-05! 

4.45E-06! 

2.358-09! 

1.568-08! 

0 

IJAN-  1-0011 

12251 

21 

2 

1  1000! 

600! 

!  4.80B-O6! 

3.828-07! 

8. 738-08! 

4.608-11! 

3.058-10! 

0 

IJAN-  1-0011 

12251 

21 

3 

!  1650! 

1100! 

!  3.548-06! 

2.78E-07! 

6.34E-08! 

3.34E-11! 

2. 218-10! 

0 

IJAN-  1-0011 

12251 

21 

4 

!  550! 

610! 

!  0.008+00! 

0.008+00! 

O.OOE+00! 

0.008+00! 

O.OOE+00! 

1 

P  0  V  U  PLANTS 


EMISSION  INFORMATION 

INPUT 

1 

! 

OUTPUT 

SOURCE  COORDS(i)  ! 

1 

t 

EMISSION  RATES  (gi/8ec) 

RECt!  El  Y1  !  NAME 

!  CO  1 

HC  !  NOx  !  SOx 

PART 

1!  800,  400! PUGET  POWER  il 

1  3.33E-01  ! 

6.11E-02  !  8.33E+00  !  4.33E+01 

8.67E+01 
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DISPERSION  REPORT 


IHPOT  1  ;  OUTPUT 


I 

t 

RECEPTORS 

■1 

1  CONCENTRATIONS  (gi/i'3) 

HR 

DATE  IH/SIND 

P/Gl 

1 

1 

t 

1 

1  :i/s:deg;e:i: 

NO 

.1X1 

Y  I 

1  CO  I  HC  1 

NOx  1 

SOx  1 

PART 

0 

;JAN-  1-0011 

1225 

21 

1 

1  9201 

6001 

1  5.11E-081  9.38E-091 

1.288-061 

6. 658-06 1 

1.338-05 

0 

UAN-  1-0011 

1225 

21 

2 

1  10001 

6001 

1  1.188-061  2.17E-071 

2. 968-05 1 

1. 548-04 1 

3.088-04 

0 

IJAN-  1-0011 

1225 

21 

3 

1  16501 

11001 

1  3.518-061  6.44E-071 

8.78E-051 

4.568-041 

9.138-04 

0 

UAN-  1-0011 

1225 

21 

4 

1  5501 

6101 

1  O.OOE+001  0.008+001 

O.OOE+001 

0.008+001 

0.008+00 

No  heating  plant  sources  were  entered 
No  incinerator  sources  were  entered 
No  training  fire  sources  were  entered 
No  fuel  tank  sources  were  entered 

No  surface  coating  sources  were  entered 

&  I  R  C  R  E  F  T  -  Q  0  S  0  R  S 


EHISSION  INFORHATIOli 

I  1 

iim 

1 

1 

OUTPUT 

SOURCE  C00R0IIAT8S  (i)  1 

1 

1 

EHISSION  RATES  (gw/sec) 

R8C1  ; 

ACFT/1 

AIRCRAFT  ITIHE  INI 

11  XI  T1  1  X2  T2  ; 

HR  1 

TYPE  1  NODE  1  CO 

HC 

NOx 

SOi 

PART 

11  1500,  8201  1600,  10501 

101 

DC91  12.001  1.978+01 

5.098+00 

1.978+00 

5.788-01 

1.788-01 

21  1500,  8201  1600,  10501 

121 

7271  12.001  3.55E+01 

9.16E+00 

3.54E+00 

1. 048+00 

3.208-01 
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DISPERSION  REPORT 

INPOT 

1 

i 

1 

1 

I 

1 

RECEPTORS 

(•)  I 

1 

CONCENTRATIONS  (ga/i‘3) 

HR 

1  DATE  IH/SIND  1 

P/Gl 

1 

1 

1 

1 

1  la/slDEGlAM! 

NO.  1 

X 

7  I 

I  CO 

HC 

NOx 

SOx 

PART 

0 

IJAN-  1-0011 

1225! 

21 

1  1 

920 

6001 

1  O.OOS+00 

O.OOE+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

0 

IJAN-  1-0011 

12251 

21 

2  1 

1000 

6001 

1  O.OOE^OO 

O.OOE+00 

O.OOE+00 

O.OOE+OO 

O.OOE+OO 

0 

IJAN-  1-0011 

12251 

21 

3  1 

1650 

11001 

1  1.5AE-02 

3.97E-03 

1.53E-03 

4.50E-04 

1.39E-04 

0 

IJAN-  1-0011 

12251 

21 

A  1 

550 

6101 

I  O.OOE+00 

O.OOE+00 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

AIRCRAFT  -  T  A  I S  0  F  F  S 


EMISSION  INFORMATION 


INPOT 


OOTPOT 


SOURCE  COORDINATES  (!)  !  I  EMISSION  RATES  (gi/sec) 


RECl  J  ACPT/1  AIRCRAFT  I 

I  1  XI  !1  1  X2  T2  1  HR  1  nPE  1  CO  1  HC  1  NOx  1  SOx  1  PART 


11  1600,  1050!  0,  9001  101  DC9!  2.051-01  1  1.43E-02  1  5.96E+00  1  2.9AE-01  1  l.lOE-01 

21  1600,  1050!  0,  9001  121  7271  3.70E-01  1  2.57E-02  1  1.07E+01  1  5.29E-01  1  1.9BE-01 


DISPERSION  REPORT 


INPUT  :  1  OOTPOT 

1  RICIPTORS  (!)  1  1  CONCENTRATIONS  (p/i‘3) 


HE  1  DATE  IN/SIHD  IP/Gj 


I  1i/8!DE6!A=1! 

NO.  1 

I  1 

T  1 

1  CO  1 

HC 

NOx 

SOx 

PART 

0 

IJAN-  1-0011 

1225! 

21 

1  1 

9201 

6001 

1  O.OOE+OO  1 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

0 

IJAN-  1-0011 

12251 

21 

2  1 

10001 

6001 

1  O.OOE+OO  1 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

0 

IJAN-  1-0011 

12251 

21 

3  1 

16501 

11001 

1  1.23E-04  1 

8.51E-06 

3.55E-03 

1.75E-04 

6.57E-05 

0 

IJAN-  1-0011 

12251 

21 

4  1 

5501 

6101 

1  O.OOE+OO  1 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 
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CONCENTRATION  -  ALL  SOURCES 


INPUT 

1 

1 

!  OUTPUT 

RECEPTORS 

(■)  ! 

!  CONCENTRATIONS  (gi/i'3) 

DATE 

HR  :«/S;WD  iP/G 
la/s ides; All 

NO. 

:  1  i 

1 

1 

T  ! 

1 

!  CO  !  HC  ! 

NOx  i 

SOx  ! 

PART 

JAN-  1-00 

on 

i225i  2 

1 

i920  ! 

600! 

!  6.56E-03!  5.C2E-04! 

1.678-04! 

6.768-06! 

1.40E-05 

JAN-  1-00 

Oil 

i225i  2 

2 

ilOOO  i 

600! 

!  1.25E-04!  9.72E-06! 

3.27E-05! 

1.548-04! 

3.08E-04 

JAN-  1-00 

Oil 

i2251  2! 

3 

il650  ! 

1100! 

!  1.55R-02!  3.98B-03! 

5.178-03! 

1.088-03! 

1.12E-03 

JAN-  1-00 

Oil 

i2251  2, 

4 

i550  ! 

610! 

!  3.428-04!  2.518-05! 

1.798-05! 

1.51E-08! 

1.008-07 

COICIITRATIOI  -  BT  SOURCE  TYPE 


JAN-  1-00! 
JAI-  1-00! 
JAI-  1-00! 
JAI-  1-00! 


6.3121-03!  2.4911-04!  5.1151-08!  O.OOOE^OO;  O.OOOE^OOj  O.OOOEiOO!  O.OOOEiOO!  O.OOOE^ 

1.193E-04:  4.883E-06I  1.1831-061  O.OOOEfOO!  0.000E400;  O.OOOE^OOj  O.OOOEfOOj  O.OOOE^OO 

1.976E-05!  3.543E-06;  3.511E-06I  O.OOOE^OOI  O.OOOE^I  O.OOOEfOO;  O.OOOE^OO!  O.OOOEiOO!  1.536E-02I  1.226E-04 

3.418E-04I  0.0001400!  0.0001400!  0.0008400!  0.0001400!  0.000E400!  0.0OOE4OO!  0.0O0E40O!  0.0001400!  O.OOOE400 


0.0OOE4OO!  0.0OOE400 
0.0OOE4O0!  0.0OOE4OO 


!JAI-  1-00! 
!JAI-  1-00! 
!JAI-  1-00! 
!JU- 1-00! 


1.6091-04  !  4.4551-06!  1.2791-06!  0.0001400!  0.0001400!  0.0001400  !  0.0001400  !  0.0001400! 
3.0391-06  !  8.7321-08!  2.9571-05!  0.0001400  !  0.0001400!  0.0001400  !  0.0001400  !  0.0001400! 
5.2401-07!  6.3361-08!  8.7771-05!  0.0001400!  0.0001400!  0.0001400!  0.0001400!  0.0001400! 
1.7861-05!  0.0001400!  0.0001400!  0.0001400!  0.0001400!  0.0001400!  0.0001400!  0.0001400! 


0.0001400!  0.0001400 
0.0001400!  0.0001400 
1.5321-03!  3.5531-03 
0.0001400!  0.0001400 
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AURAGE  C  0  N  C  E  N  T  R  A  T  I  0  K  FOR  1  HOURS  (gi/i‘3) 


SOURCE 

RECP 

:  CO  ; 

Hc  : 

NOz  ! 

SOz  1 

PART 

ROADHAYS 

1 

1  6.31E'031 

4.33S-041 

1.61E-04: 

1.06E-071 

7.05B-07 

2 

;  1.19E-04: 

9.12E-06! 

3.04E-061 

2.01E-091 

1.33E-08 

3 

!  1.98E-05! 

1.51R-e6! 

5.24E-07: 

3.53E-10: 

2.34E-09 

4 

i  3.42E-04; 

2.51B-05; 

1.79R-051 

i.51!'0&i 

l.OoE-07 

PARKING  LOTS 

1 

1  2.49B-04: 

1.95E-05I 

4.45E-06! 

2.35E-09! 

1.56E-08 

2 

1  4.86E-06; 

3.82E-071 

8.73E-08! 

4.60E-11! 

3.05E-10 

-  3 

!  3.54E-06! 

2.78E-07I 

6.34E-08! 

3.34E-11! 

2.21E-10 

4 

!  O.OOE^OO; 

O.OOE+OO! 

O.OOS+OO! 

O.OOE+OO! 

O.OOE+OO 

POVER  PLANTS 

1 

1  5.11E-08I 

9.38E-09: 

1.28E-C6: 

6.65B-06! 

1.33E-05 

2 

!  1.18E-061 

2.17B-07! 

2.96E-05! 

1.54E*04! 

3.08E-04 

3 

1  3.51E-06: 

6.44E-07! 

8.78S-05; 

4.56E-04! 

9.13B-04 

4 

!  O.OOE^OO: 

o.oos+oo; 

O.OOE+OO! 

O.OOE+OO; 

O.OOE+OO 

HEATING  PLANTS 

M 

1  O.OOE+001 

O.OOB+OOl 

O.OOB+OOl 

O.OOB+OOl 

O.OOB+00 

;  O.OOE+00! 

O.OOE+00! 

O.OOE+OO ; 

O.OOE+OO! 

O.OOB+00 

!  O.OOE+OO! 

O.OOE+OO! 

O.OOE+OO! 

O.OOE+OO! 

O.OOE+OO 

4 

1  O.OOB+001 

O.OOE+001 

O.OOE+OO! 

O.OOB+00! 

O.OOE+OO 

INCINERATORS 

1 

!  0.00E400I 

O.OOE+OO! 

O.OOE+OO! 

o.ooE+oo; 

O.OOE+OO 

2 

i  o.oosioo; 

O.OOE+OO! 

O.OOB+00! 

O.OOB+00! 

O.OOE+OO 

3 

;  o.ooE^oo; 

O.OOE+OO! 

O.OOE+OO! 

O.OOE+OO! 

O.OOE+OO 

4 

;  o.ooEfOo; 

O.OOE+OO! 

O.OOB+00! 

O.OOE+OO! 

O.OOE+OO 

TRAINING  FIRES 

1 

1  O.OOE+OO! 

O.OOE+OO! 

O.OOE+OO! 

O.OOE+OO! 

O.OOE+OO 

2 

;  O.OOEFOO ; 

O.OOE+OO! 

O.OOE+OO! 

O.OOE+OO! 

O.OOE+OO 

3 

!  O.OOE+OO! 

O.OOE+OO! 

O.OOE+OO! 

O.OOB+00! 

O.OOE+OO 

4 

1  o.ooE+oo; 

O.OOE+OO! 

O.OOB+00! 

O.OOE+OO! 

O.OOE+OO 

FUEL  FACILITIES 

1 

;  o.ooE^oo; 

O.OOE+OO! 

O.OOE+OO! 

O.OOE+OO! 

O.OOE+OO 

2 

!  O.OOE+OO; 

O.OOE+OO! 

O.OOE+OO! 

O.OOE+OO! 

O.OOE+OO 

3 

I  o.ooE+oo: 

O.OOE+OO! 

O.OOE+OO! 

O.OOE+OO! 

O.OOE+OO 

4 

;  o.ooE^oo; 

O.OOE+OO! 

O.OOE+OO! 

O.OOE+OO! 

O.OOE+OO 

AlO 


mnci  coAHiib ; 

1 

1  o.ooE+oo: 

O.OOE+OO! 

O.OOE+OO' 

O.OOE+OO! 

O.OOE+OO! 

1 

1 

2 

1  O.OOE+OO! 

O.OOE+OO! 

O.OOE+OO! 

O.OOE+OO! 

O.OOE+OO! 

1 

1 

3 

;  O.OOE+OO! 

O.OOE+OO! 

O.OOE+OO! 

O.OOE+OO! 

O.OOE+OO! 

1 

1 

i 

:  O.OOE+OO! 

O.OOE+OO! 

O.OOE+OO! 

O.OOE+OO! 

O.OOB+00! 

1 

AIECRAfT-QUKOBS  1 

1 

1  O.OOE+OO! 

O.OOE+OO! 

O.OOE+OO! 

O.OOE+OO! 

O.OOE+OO! 

1 

t 

2 

!  O.OOE+OO! 

O.OOE+OO! 

O.OOB+00! 

O.OOE+OO! 

O.OOE+OO 1 

1 

1 

3 

:  1.54E-02! 

3.97E-03! 

1.53E-03! 

4.50E-04! 

1.39E-04! 

l 

\ 

4 

!  O.OOE+OO! 

O.OOE+OO! 

O.OOE+001 

O.OOE+OO! 

O.OOE+OO! 

1 

AIRCRAFT-TASKOFFSl 

1 

:  O.OOE+OO! 

O.OOE+001 

O.OOE+OO 1 

O.OOE+OO! 

O.OOE+OO ! 

1 

2 

!  O.OOE+OO! 

O.OOE+OO! 

O.OOE+OO! 

O.OOE+OO! 

O.OOE+OO! 

1 

1 

'3 

!  1.23E-04! 

8.51E-06! 

3.55E-03! 

1.75E-041 

6.57E-05! 

i 

1 

4 

!  O.OOE+OO! 

O.OOE+OO! 

O.OOE+OO! 

O.OOE+OO! 

O.OOE+OO! 

i 

TOTAL- ALL  SOORCBS! 

1 

!  6.56E-03! 

5.02E-04! 

1.67E-04! 

6.76E-06! 

I.4OE-O5'! 

1 

2 

1  1.25E-04! 

9.72B-06! 

3.27E-05! 

1.54E-04! 

3.08E-04! 

1 

1 

3 

1  1.55E-02! 

3.98E-03! 

5.17E-031 

1.08E-03! 

1.12B-03! 

1 

1 

4 

!  3.42E-04! 

2.51E-05! 

1.79E-05! 

1.51E-08! 

l.OOE-07! 

1 

(  I 


* 


All 
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(Refined  Hode) 


AVERAGE  C  0  N  C  E  N  T  B  A  T  I  0  E  E  0  R  2  BOORS  (gi/i‘3) 


SOORCE 

RECP 

CO  ! 

Hc  ; 

NOx  : 

soz  ; 

PART 

ROADHAYS 

1 

1.32E-03! 

1.02E-041 

2.95E-05i 

1.87E-08j 

1.24E-07 

2 

7.69E-05! 

5.93E-06! 

1.73E-06! 

1.10E-09! 

7.28R-09 

3 

6.45E-06: 

4.93E-07! 

1.69E-07! 

1.15E-10! 

7.62E-10 

4 

4.68E-05! 

3.42E-061 

2.16E-06; 

1.75E-09! 

1.16E-08 

PARIING  LOTS 

1 

6.19E-05: 

5.03E-06! 

8.97E-07I 

4.57E-10! 

3.03E-09 

2 

2.87E-061 

2.33E-07! 

4.15E-081 

2.11E-11! 

1.40E-10 

3 

2.61E-06! 

2.12E-07j 

3.78E-081 

1.92E-111 

1.28E-10 

4 

O.OOEtOO! 

O.OOEtOO; 

O.OOEiOOl 

O.OOE^OO; 

O.OOE+OO 

POVER  PLARTS 

1 

O.OOE^OO; 

O.OOE+OO! 

O.OOEfOOi 

O.OOEiOOi 

O.OOE+OO 

2 

l.OlE-07: 

1.86R-08; 

2.54E-06; 

1.32E-05! 

2.64E-05 

3 

1.57E-061 

2.89E-07! 

3.94E-05i 

2.05E-04! 

4.09E-04 

4 

O.OOE+OO; 

O.OOEtOOl 

O.OOEtOO; 

O.OOEiOO; 

O.OOE+OO 

BEATIHG  PLANTS 

1 

O.OOEtOO! 

O.OORfOO; 

o.ooEiOo; 

o.ooEiOo; 

O.OOE+OO 

2 

o.ooEiOo; 

O.OOE^OOI 

O.OOEtOOl 

o.ooEfOo; 

O.OOE+OO 

3 

O.OOE^OOI 

o.ooEfOo; 

o.ooEiOo; 

o.ooEtoo; 

O.OOE+OO 

4 

O.OOEtOO! 

o.ooE^oo; 

o.ooEtoo; 

o.ooE^oo; 

O.OOE+OO 

INCINERATORS 

1 

o.ooE^oo; 

o.ooEtoo; 

o.ooEiOo; 

o.ooEtoo; 

O.OOE+OO 

2 

o.ooE^o; 

o.ooBfOo; 

o.ooEtoo; 

o.ooEfOo; 

O.OOE+OO 

3 

o.ooE>oo; 

O.OOE+OOl 

o.ooEtoo; 

o.ooEtoo; 

O.OOE+OO 

4 

o.ooEfOo; 

o.ooEtoo; 

o.ooEfOo; 

o.ooEfOo; 

O.OOE+OO 

TRAINING  FIRES 

1 

o.ooEtoo; 

o.ooEiOo; 

o.ooEtoo; 

O.OOEfOOl 

O.OOE+OO 

2 

o.ooEiOo; 

o.ooEtoo: 

O.OOEtOOl 

O.OOEtOOl 

O.OOE+OO 

3 

o.ooR>oo; 

o.ooE^oo; 

o.ooEiOo; 

o.ooEtoo; 

O.OOE+OO 

4 

o.ooE^oo; 

o.ooE+oo; 

o.ooE^oo; 

O.OOE+OO ; 

O.OOE+OO 

FUEL  FACILITIES 

1 

o.ooE+oo: 

o.ooE^oo; 

O.OOEtOOl 

O.0OE4O0; 

O.OOE+OO 

2 

o.ooEtoo; 

o.ooEtoo; 

O.OOEiOOl 

o.ooEtoo; 

O.OOE+OO 

3 

o.ooE^oo; 

O.OOE+OO! 

o.ooEiOo; 

O.OOE+OO! 

O.OOE+OO 

4 

o.ooE+oo: 

O.OOEfOOl 

o.ooEfOo; 

O.OOE+OOj 

O.OOE+OO 

A12 


SURFACE  COATING  I 

■ 

1  o.ooE+oc: 

O.OOEtOO! 

O.OOE+OO! 

O.OOE+OO! 

O.OOE+OO! 

i 

1 

:  O.OOE+OO! 

O.OOE+OO : 

O.OOE+OO! 

O.OOE+OO 1 

O.OOE+OOi 

1 

1 

!  O.OOE+OO! 

O.OOE+OO : 

O.OOE+OO! 

O.OOE+OO! 

O.OOE+OO! 

\ 

{ 

i  O.OOEtOOl 

O.OOE+OO! 

O.OOE+OO! 

O.OOE+OO! 

O.OOE+OO! 

AIRCRAFT-OUKOES  ! 

1 

1  O.OOE+00! 

O.OOS+00! 

O.OOE+OO! 

O.OOE+OO! 

O.OOE+OC! 

1 

1 

2 

;  o.ooE+001 

O.OOE+OO! 

O.OOE+OO! 

O.OOE+OO! 

O.OOE+OO! 

1 

1 

3 

!  1.57E-03: 

4.05E-04! 

1.56E-04! 

4.60E-05! 

1.41E-05! 

1 

1 

4 

;  o.ooEtoo: 

O.OOE+OO 1 

O.OOE+OO! 

O.OOE+OO! 

O.OOE+OO! 

AIRCRAFT-TAEEOFFSI 

1 

3.88E-06: 

2.69E-071 

1.13E-04! 

5.55E-06! 

2.08E-06: 

J 

1 

2 

:  4.06E-06! 

2.82E-07! 

1.18E-04! 

5.80E-06! 

2.18E-06! 

1 

3 

;  1.84E-05I 

1.27E-06! 

5.32E-04! 

2.62E-05! 

9.85E-06! 

1 

1 

4 

i  o.ooE+oo: 

O.OOE+OO! 

O.OOE+OO! 

O.OOS+00! 

O.OOE+OO! 

TOTAL-ALL  SOURCES! 

1 

;  1.3SS-03! 

1.07E-04! 

1.43E-04! 

5.57E-06! 

2. 211-06! 

1 

1 

2 

1  8.40E-05: 

6.46E-06i 

1.22E-04! 

1.90E-05! 

2.86E-05! 

1 

1 

3 

;  1.60E-03! 

4.07E-041 

7.28E-04! 

2.77E-04! 

4.33E-04! 

\ 

1 

4 

1  4.68E-05: 

3.42B-061 

2.16S-06! 

1.75E-09! 

1.16E-0B! 

